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(54) VIBRATIONPROORNG DEVICE 

(57)Abstract: 

PURPOSE: To prevent failure of a correcting optical means in following up the driving 
acceleration of a driving means which drives a correcting optical system for preventing an image 
blur and the consequent infeasibility of a vibrationproofing action by controlling the driving 
acceleration of the driving means in such a manner that the driving acceleration of the driving 
means does not exceeds the follow-up threshold acceleration of the correcting optical means at 
which said means can follow up the driving means. 

CONSTITUTION: The direction and quantity of the blur are detected when the blur arises in a 
camera. The correcting optical system 2 is then displaced by a cam 4 in the direction where the 
image blur is negated, i.e., in the direction opposite to the direction of the image blur within the 
plane perpendicular to the photographing optical axis according to the direction and quantity of 
the blur. A moving part 1 instantaneously detaches from the cam 4 and falls into an 
uncontrollable state when the acceleration transmitted from a motor 5 to the cam 4 exceeds the 
follow-up threshold of the moving part 1 to the cam 4 by a pressurizing spring 6. The 
acceleration of the motor 5 driving the cam 4 Is so limited as not to exceed the follow-up 
threshold of the moving part 1 to the cam 4 by the spring 6 In order to prevent such state. The 
failure of the correcting optical means in following up the driving acceleration of the driving 
means and the consequent infeasibility of the vibrationproofing action are thereby obviated. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner s decision of 
rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



h-H-n-Z/iAnA/iAil Q mrll nr^ini orn in/DAI /roci ilf /rief ai'l /main Aa/A A AcrraAk'Yn AdOl l.'^IR^IPI h+i 



*0 ' V 




©Int.Cl.^ 

Q 02 B 27/64 
F 16 F 15/02 



®^mf^pf^^mL(.A:> ^1 - 1 31 521 

muia-^ fff^mmm^ @^^m vj^i^c 1989)5^240 



8106- 2 H 
6581-3J 





m m 




m A 




m A 



@4* m BS63- 263821 
@m PS63(1988)10^19Q 
©1987^^10^ 19B®^ ^(.C H)®4094/87-0 

7 7 >' y 7 KfT^' :x ;x S, 1003 a — -y :/ U ^ 
+ / mmiB^BBETA^ STB 3(^2^ 

^m± was IE* ^6ig 



T-'U-f'f V 16 



m m m 









Efi «g IS la 


2 - ff sif 








« -5^ n 








^ ^ # a 




IB 




<:o SB Sd m 








ia fi£ T * 
















« ^ i» 









^.^m <D n m 
I 0. iKo m m ^ ^ 1 

[ t£ Ji^ <o i$ W } 

j5<iaCUS scr No 085.731 hbTtUBibTi/^S 

4f la ifl 'J > ^ «r . -e n 6 <33 li Ml Ji sii « K 

c ifiL f ij *c ii 15 u T ^E' o 5fc c T ± Sd irB iE )fe ^- ^ 

ifii PM r »A ttt ifli ± <Z) (ft n 5 Vr f«n t (i± f}L M <0 -Jj ^ 

ic fil nf fig s J: k: r 5» ^ c . Jb :?e ra 



ill m ItP ^ t tl ^' ti tf J:^ C 5int (3^1 ^ \^ n (rf ^ ^> tl 

<o :/f ft/j t « ;x :^ fT^ ic ?fB jT 5t 1^ 5^ ^ ^ lit * -t!- s J: 

t e: ^ . -s< n ^ Pjb* it u ct -9 i= s *t 5e <7) )«6 

^. j&< ia ijE u & n ^ < 9 , fis M ffl ^ 4f X nic < ^ir 

5 t o> o /-c r-1 Mfi j> -3 o 

[ !f£ o/I O f3 6*J ] 

^ P43: ^ IB T S ;a O 5g Si!) ¥- © i:: . ^j] ® <JD 5B 

Ml A< ± ifi M IE )fc ^ ® <D li *b ^ ® e 



• » '!S<5{1¥ 1-131521 (2)* 

< T m win ^ n x u < rj: ^ t r> rz c t. <o 

U ^^ m tt* ?t ^ fii 1/ J: "5 i: T 5 €) <0 T ^ 5 - 
U F . >«c ilfe "/I o:> JSS ^ m m ^ ^ tc: Ift H^l T 

"So 

U T id /It r ^ $1 15 o X >c *y ^ . 

X ^ *A rr O fz ^ ;A ^C-C^S^L//5. 2*^> ^tcfl^ 

/Ti r s ^ n <^ ae a . «i ffs . m m is. <o msE ^ 

^ 1& t X 'aL fz h (O ^ m t L/ -c u> s , 

(Si . .h iSl U H <0 ;t la as U T ^ , iJ£ i^F! f- 

A« t: ffl T & 5 t ^ * -e t) 

31 Bgl . !M !?! ^ Wj .'iJ U T -ff *D n 

„ t<0%mh^l^tc^^t. ;^ > 7 fcz fr^ ffl T S 4^ 

n f.^l i3S «fc -Iff JL^ ti 1 H z 6 I 0 ~ I 2 H z <D P«T 

-e ^ -o . S« )t Nf IS3 I /6 0|J> <7> F«1 C lig <fe S5f t? ^ S 7 

^ ;i//.BS hT?<^faiC{stO¥^t£3»i|Satt6 0—8 0 
Mm-C*0. ia:*cfiitett200'-260MmC^lr 



^ X 1/ 


tz <^ ^[ (1!^ m 2 


4 


ms<7)|lfl, fiP^. ±Bi 


ffl CO 


y« X 






J? T S fHi fit 






3 0 0 


M- m 


^ T ii -r 




"T ^ tt * S . 








<D ^ rj: tk ^ 








-ii n 


B/i il- 5r 


5tt * S CO 






m 


1/60 


» CO Kit 


CO ^1 is « j6« 


2 


o M.mWrtu:W;te 


n 




fi iii 


d • 












X . 


«i lE ;fe ^ ;^ 






}£ 


« (i 


2 0m 


m /- 








1 / 6 0 11-' 




2 4ms 


CO 




rt 




& llD iM 
^ ^ „ 


Jt T- 


(n ^ 










ta 1 


m u 










it ^ 


;i: i;- m 




i!!^ C Hft 






3 




iA ^ /i^ 


t €i 




n 








S 1 ik 


X, CO 


« M ** * 


3r 


n r u> s • 






'Ji 1 


M C 


t/^ r . 


2 






CO 4fi 


iF. )E ' r: 


.ft . 


1 it AH ^ 


lE 


X -vft 2 ^ r 5 






T? . 'is 




3 C J: 


0 






TT r 






*< 1^ * 


ti 




J: 


0 98 







n r SI *J!i BKS I ^ 






if 




tt X . ^ — 5 


<D 












6 


H ^ SIS I ^ m 




m 




n 












tr. 


fcf 43 T' . "7 SiS 1 


tc 




ft 




n tz Z 7 ^ fJ A 






c 11^ $ it- -C . SI 


«f 


SIS 


1 








4 


e €t j^j -c ^ S J: -5 


t: 




-c 








^ 


1 T fct ^ $ n 


T 








. mm 








X 




ngi 




^ n -c ^^ S » Ift 






^ r S /f isi C M iE 


it 


it 




2 


^ II jyfi ^ i± ^ <o 




7K 


<D « « h fS] « <7) 5^ 








A/ 


m 2 CO IJJ fif =§r 






S a « aft ^:^ 6 n 








n 


tz ^ X m if. '"p- 




2 


^1 M 9^ ^ # C iSl 






PS 




, 4- n ^ ih T 






e g ffe <c lit !W r 




d. 


i: 








_L <^ J» l& C J: ») . 






-5;: n ^ ± 1" s 






m i£ r 5 *l ffll » ;a 




J: 


0 








rut 


«^ hb $ n T A 


4 


A« 






^ 5 tc J: 0 h la 4^ 


n 


CO 


t&l Of 51 u: f5 i; 


r fill jTi 5fe ^ 2 ttJ a* >t 1* 


tc 




fm 1^ T fib 4< n 


^ f r ^ 


n . fa 


cm 


CO 


fSK n <D jj {ni t (d 






ftn e {iv. $ ^+ . 1$ ^ 


im 




T <r> isSL n ^ m jl 


-r 




0 

















« 60 


fr- 








]t8 s 


^ifO W ;A c 0 


^/^ 


T 


m 


T 




. ini 


■» 


it 


(0 




k: U K CD 


3tt iM -C « 3ft 


1 






i 


<o 


PI rh 








r 


z> mm 


T S -fe CO 


CO 








i: 




» 








<7> ^ 2 <D 


^ Eft iK ^' ^ 


-4- 






ft4 -t 


ti 


^. 


< 


m 


D 




A S CO 


^ 'S: ■» 


-4- 




























2 a 






1 m 


CO 








fft 5S s 


e >t4 r -2. A 


l\\ 


>J 






-r 


^ CO 


T 




X 


/J 




m 1 t?I CO ^ 




5r 


5 C 






n , 










t X m 


l E Jt"^ ^ 1 








t f. 




tii 


77 




n 










2 b 


m d 








CO 


2^ 




CO 'itt ^ 0^ 


jft. « « 0*1 






y — 




r 






IC 


r 




u t» 


CO T ft 5 . 




to 


.!(! 








m 


1 




CO 


3^5 S?. CO 


i4 m » ^ 




^? 


n ^ 


• ^ 


<75il52bt?lu:tt, * — 




4 




r.f iPJj ftIS 1 




2/ , 


-*> 


0:' 






6 CO ^ r± ;] F c a n . t 






1- 


4 0 


CO 


l^fS t}< 






n 


t -5 » 


j75 * ~ ^ 


5 




MX f^IS ^ 


fct 




R 






,y ¥ ^ ^ 


> X L . ^ 






— ,bi vu: 


n£ 






0 




m 






1 






P * 




. 






4 




. h A/ ^ 


- :o St » 




6 




^3- fb 




n ^ 






Old 




1 a 1^ Jl 


m , S fif 



?$BB¥ 1-1315:^1 (3) 



«i CO 4ai '>E S( K . 


« n CO «I W » X 


. ^ IE 


(2 4a 


6 


CO 




c J: r> 


-C 3B 




* n -f s . 






















J: 




T . la * - 4r 5 


c » jhi ^ n & 










F c 0 n . V c io u- re 




XF 7k 2 <n 








is 






*# ^ 0 V • 










gi2l2d£OaB^^b^ 


^ ;l/ ^ ^ ^ HQ 

? Hi IM 




^ — 




5 


yft «4V itt ^f* 1 . 


T 


(2 : 










M = 1^ 














E « <<r 




<«> 










U ..t 




P s R i «a 
& • 1 ^ S 


L i 








U ..t 




( R + s L ) 


1 + V 








fS U . M ai Jt> 


h 




;i/ ^ « 


St . 


i 




•« » , « (* * - 3r 


5 


io Hi ti m <o n 


IS \ 


s td: 


Sm 


7 




■r 


. * — 5r 5 CO 


» 4ft ^ 








X (i : 














M = M 


1 


+ M p + M 6 










s S 


I 


« + p • o> + 


6 F 5 











u 




M 






M 


P 








I 




P C J: 








h 








M 


S 








4r 


5 


CO as /J 


h /I/ 4r 




F 5 


(A hfi 


If- 


>t 






2 






< 






n 


* * 45 


T a 










4 








m 


1 


CO 




^ 




0 l/> T 


fct m 






ts n 






T 




l"J 






( 








S ) h 


^'^^^ 


{ 




It • 




2 


) 


60 


[."') 


<o 


IJtl 


























M 


s 




F 






5 






















> 


5 






M 


5 


























F 


a 




















M 


s 




CJ 




F 


5 


• V 1 « 


n 9 
















y 


1 « 


■1 a 




V 


1 e 


n .« 


-= 6 




















a 


















f". 






Y 


1 n 








twt 


^ 


fi 


n f9s 1 


CO fj). JS & Of Jto 








r> 


T 


0 


"T M 




1 






-C fet 












F 


5 


s 


F 






F 


i> 


+ 


F 


A. + F 


•7 r* n a t . 












( 


s 


•d 


m 




s 


A. 


+ 


k 


) Y , „ 




c 0 


n » t 








F 


« 




F 






F 


K 




"f Wl 


1 <o n 




m , 




k 


















r 




;j ^ 


ii r> T 








OH 


r 





























II 



-177 — 



in. L. 



F ... 



r- K) » ^ — ^ at )) 'Prti .L i}^ ^ Tz V — 

T o ^ 1 <^ 'ft 'it J& 2^ fef 4a 6 <;) 

„ , ,. - <o «i ^ s h -r s . u T 

'.11 Jt u c « « . c c L/ I?4 '.U B: «r ^ - 



S R 



U r 



It F C O f 



0 



F ^ 

fvj n 

iife 

S ( s ) - 
^5 4 

K <D J: 

p . . = 



, c 111 Jit e ijn ^ T . yfc )tfi m s (D % 

>K T \^ il fx! 5k s ( s ) H l^j M tc 41 xft 

k: :ti v^ -c ?k <73 tc ^P- 14 -e S 5 : 

ii ii£ s 0 5 



u 

a 

-7 k: 



0 ^ 




/ 0 " 


k 6 » 






W 4RM ' tot 


I t « t 



«pa¥l-13152lC4) 



0 



2RI lot 



0 



k S 



4RM*tot 



I t Q * 



m 4 a 

T (4 » * 

C "f !tt SiS 

« , "J W 

^ <o fLI 

2)S ^ ^ tdl 
li'^ ^ Ift 
;i a e J: 

Ift ^ -r S 

mas 

> =Sr « 



P,i 

k 6 R 

la *^ 6 r> S J: -5 C . fit 120 » C is 

I <D f»l tr It f?ij u . ,E5 «t u: is r 

St5 1 <^ ilD ilfe ;i£ U: i:b T S o c n 6 rJ^I ^« 

« , -JS H{ u «o t H iP/i W I <o ifi a C tb 

m u « o t ^ jiA ^ 1 <r> itm-^ ^ ^ 

% . -i? niw jt c i? 1 1 o ( II z ) 



IC V^ T 



c 


{4 An 




IS t\ 




» 7 




T 








< 


A/ A 








n 






n « 





/'^ — 
u 
^ . 

^^ J: 

c 

C J: 

5 C 

rrj 4 

n E// 
[/> 

6 u 



a 

V C 

X , 

-c 

k 

r> Ik 
r> . 

b VA 
li: e 

-6 n : 

s CO 



d n ^: fO Jin iife it fW 1" S ^- r i: U T 
. eji: c d 60 « v> y tt . Jhi i!k Iff - rJ£ > 

/ V (C J; T lA ^> n , f 0 isfe Iff « tt <^ <S 

tti^XJUr *t?<*. -^'Air ^ >3k ^ i3 J- ^ 

< -3 n r <S u V a?) ^ J: ^ 

^--y S;&V><7A4^ri^*ii<i55^i^^fc^4 
JJj ^ ti- T L- ^ . n C J: -9 "C flE 3t '^^ 
fife -f^ n ^ D $ t> T U $ -3 C ^ A< <iC 

U T V> S • 

»6 V r m CO R'l tt OT Jl/ — 7" ^2: *» ift 

t;- as V r <t y CO Mi (t ^ *ij (ft N 

6 n e> . 'lU '7- ^10 in i«uA c T? fct . ^ - 5 

* n -5 /!|is 1 <o fit V , e n - ^ - 

^? n & •((£ ni u .o t c it -r ^ J.M & ft ^ ^ 

d ;i< ^ n S i'P. iyj W <}: O-; 15 I3y » i: b T » 

u //.t isf^ » VI? H ^ ^ ^ -v ^ s n \y . 

Ill =Sr r ^ , -r ^ t:> *S '.li ^Il>- T"! Eft C <4 £fS 
n s J: -J e iJs a 60 -fcf t7 X; -7^ ^lO 



Ifi « C ITS iTii t: M » iffi id iJt It ^> 

:^ ("1 tt R ^1 ifn td ig <4 * T « iSi CO « ^ n 

W ih r S • 

- . jE 5f« 2 ^ 1^ -fill ?5B I o (ft W 

Y . . « . b T W ffi^ » W j£ 36 rf -r S a v ^ 

35iSJU:^«*^>b. TiffliflllcOlSfelffVt.^.CXtiW-r 
s e ^- u « * . i li t 5 . c © ^ u « « . (i . 

P I D:7'f;b'5'tdaS6*l. ;fr;<9idfp/f]-irs-r*n 
O flE 45 -^5- U V i: TTj inid 1 (0 Jjl? fi!^ ^ U - e . 60 KIl 

co,Ji;»g^^^>Udifr^ifi«bTG<>Ucorri:u. iii 
^^ti {Tt i"j i^ft c CO iiu c r> A n 5 . 

d CO m ^L- ~ y^' fOJ Ul (i . :^ ^ C flP in T ^ ^ J* 

ftO td 'iJC ^ t!^ ^ ^ !fi fc • o ^ o . 

'tfi . ^ >t ^ c fts ni -r s -S'- n CO « IIE 

• e r . t , iif 1 u: 52 ^ n fc ^10 IE ^ -"^^ ^< 2 



178- 



<D ^ lii , c r. , CO riTt /j^ 6 l> ^ I^V. 5^. IVJ J^jr T n fill 

*i . ^it V// «t -i^ n Jii =Sr /li i: ^j: 53 cl: ^ C ;M) itt T ^ c 

i: ^ II rt^J i: U T t^ ^ • 

-J ^ 0 , c <Z3 !?! ;i/ — fl>| »0 fct . iH )K C It "J </> r 

^ ni U . isfe Jit «tl >^ oj m ^ 134 9 '1^ i« < J^jr ?i * * 

it lit i\i =Sr ^ it * 1* -5 . ifii s c: c -c i€ U 

p I D 7 -f ;u <0 ft *5 •) k: , 4X ^ I8t ;n u ^ ji. u 

- ^ . -r >^ 3» ;u itil IM X tt 14 ffi ri dtft JIHI tw ^ ffi S c 

^ r ^ o 

Ti? 7 (*j<l P r D 7 ^ /U (7D lul 15<) % ?K U T i/^ 

o i'f 1 i5M ^fl: :^ ^ 7 C fl^ JH T ^ 4< n <7) 

Ji£ CO ll'.j O « +t ^ e Q: U I r f fct . C <0 7 ^ ;i/ 

ii T »r» w 5 n T <fe if. 'JS fE u c o r r h s . m 7 la c 

//t UN T X -f *y :^ I N fct . A 4 ^ft- tf-i {,1 gST. t? ^ S 

^/j 101 iiL n tc fJH r <D -kz > ^ > ^ «fe c Ri u t - 

Vil H.^ (.".I IW ^) S n ^ a ^ {3 ^ c c n t IC J: 0 ^ * 

;6ij m n ^ . c <D ^ > ^ *) :y ^ m ^ X 

a' s * -c « «c n 1^ *t ^ « 
3ft 8 M fct . j^i ift sjt f e r -2. m 7 <7) In] ^ 

W ;£t C ^ 5 t , iVf tti jyj fli tC RS L. -c ffi iF. ^ 2 
c (73 ^(^ 1»7. wr fig V - V <D H4 5?^ C S ^5 n: o T R5 ffil 
Ji^j iV' ^< tfi t ti-^ . lyj Ife jft fN m 46 c ife r> -c c <o 

\/ - > CO i't 4' c iw sa 5E u T • ffl lE -)t 2 A« ic 

«'f fjg ^/ - > Bi k: S 6 ^Jt UN J: C T S 

c h ^ n i^j ^ u -c UN ^ o 

^ 1 O , ^ — ;i/ C E <0 ft ^ i" ^ 

CO -c , ^li it ->t 2 o (i {it - u t h r « . - 

U t t. r e CO tffi t)H 51. C ^ -5 fct . M I t ^ ^ 2 ^ 

i^r »'[ Si nn CO ^c^ ./j- i*n c - ii ;je «c t w * 

■L*- ■& Z^, O - - va J[£ U „ „ K X B - U „ . K ^ ^ - 41 

5 c ni) Ml r -5 o - :^ . fiO frl ^ * 2 *< h Sd BB m 

- u t h r « , - u t h r - , o JKl Itfj H c 2, n-f tt ^ - 
5» 5 k: rn ijn T -5 vs ff ?r Iffl lE. ;t ^ 2 1$ iyl ^ fiB 
^/ — > <7D r|. ^>/. ( u p o « = 0 ) -e m 75 /5 
u „ - . t K£ ^ ^: va i.t ^ J; 3d - )^ vU; u « , « X ti 

- ij n. . 6 '1^ »i vs jjf u b « t c f«n f:^ -r ^ f b t!? -t*- <i , 
CI <75 t »i '.i£ rF u b « I tt . * 2. 4 CO 4» v. f4 ;a -c * — 

^ S iif !f A fiP 1 <0 ill !iJ M «f fas I ^ A 4 C 




?3Bn¥l-1315yi (5) 



^ Tn: U -C UN ^ . 

1 <3[) liX PI Y , , „ . c tt i« T s -iJt tE fS <§■ u p n . lis 

/Tr^nruN^-fev^ »; vti^-ti^j. — ;ucEK:i^«o 
n-c-trv:^ y v^j5fefi5<oii<olf52<?3R?!^u— r*n$ 

^ ji. — ;i/ C E IC iiX 6 ti Tc: U p c , i^t ^: 9h ^ m 

> ^ > tft c u r th ^ ^ n -5 a i/ y ^ f.^ 

f3?tcftntCJ:oT. •^1?.!.— ^CE«-feV^V> 

^ «fe <D sifi » 1 o <jt la * * T fi g u p „ , <r> 

Vg i'- lol C <D ^- ntr C ?t A . ^ A 4 ^ 4» A 1)1 

y >^iSsf¥fct^iE7t^^2d<|£<3ZuJfifeV-><0(R 

^ f T S . a ^ m ^ c e n t tt <ft U ^ ;lx t 

9 . ■t^ > r >l/ 5^ — -rt/ K [nl i» S + H TS /£ 

n . c: CD !^ A 6 fil lE ^ ^ 5& I , li Si -^fe <W tc m 
fll^fiBl^r^iiiCni: 24*tj(SiC4^n*illiE<OA^caJiPJ!l 

fife k: 5 o 

S tJit 'Sr ^ U tb T 5 t> (30 -e , )t ^ 1(8 fli i5 K S 

t <o n'] c m — r ^ )^ r ^ . a ^ ^ n ;&n m 
^ n 4& m i oes « 35 i 4 e iif >Tc * n 2. 
cir -9 e ^ na S ^ iiS X m 14 ^ ^. U , d '.'S ijl fct /N 

iXO^SnS. i roes a35^iiaSB^hA«5;&4?)6n 

|/5f « St Pfl ffif. 'S- ^ ;^ » c j^c n.^ 6 . ± 

179 — 




yc- '? fft 

ii^ fi . <ir 

M JJt lU K tc 

<i III fct . 

^ ia Rf* 

4 /j> h m n 

^ n ^ fVi It 

7^ A 4 e ir^ 

^ lit* iPJj T 

-2> o -e o y-s 

/jtt i mc.fi 

1; ) <7) -5> ^ 

'la ^ i n c s 

c/) Ml isfe iil ^ 

*Ji >2c J.-jJ 

^- ~ BO 
C ^ -x/j 

u ( M m 



'/i ;,v s <r> ^ 6t s iz 

)m X lb n . ii n tc J: 

<«n n s o o ^ '5 

^ — 4^ 5/j*6;0A4 

/s: * 6 e 0: ^ "T ift fflS 

r fliij ^ fig ^ ;a c 

T <:» ;a t:: rK /\' 6 

T ^ tie ^ M ^ 

^ ~ ^ 5 <D ;ja ^ 

1: .Id lYl ;l/ — :/ -c « 
<o r;;, t/> l.*^ iSi ^ /il ^> 

-r /^■ -7. :7 ^ ji/ * c 

C -C ^ — 4» 5 

^ iiM m e ib ^511 T 2» A- 

L' a . ^ ^ m e 



^ ;t to n ^ i»t ?5; 
^ T ^- — ^ 5 <^ 
("j jSS n ^ KL^ w <o Ml 

1 <0 ^ A 4 iC W T 

1 »t rai ly.; c * A 

C J: ^ «r SB 1 <D 
^v^J:-7C;^A4 
.t<J T ^ CO t ^ 

— :Si 5 e n ^ 

( «• J 1 0 O H z tH 

J: 0 ig L . c: CO 

CO 551 <;3 lai i: 

s A« c n fri c <o 

5 e vj5 n -5 'fs j&« 

e -e ife § . 

J: n fcf . «fe -i> n 



?$Cn¥l-131521(6) 

ii£ fit =Sr ^ U T i/N T ^ . i: fa llfl iF. ^ ^ X)^ ± .ie 5^: 

•w ^ lii <o sp, «i /JD /ii c i6 tt u n < -p T M 
m ^ 'a X U < Kc ^ t ^ fz ii t <0 rj: ^ m 

-fe W T A S . 

4 . p(i im <o mr ^ i!^] 
55ifa«, iz t> ^ yt m m m ^ <D %i §)i 

m m ^ 1 ^ 7U ft<J iC ^. < tffl U T ^tV U 0 . 

m < . « r^j & fS 51 ^ > — i$r ^ t; ^ * 
7* ;i/ ^ ^ u r:: 131 . 

msEiti, m I m (o m m *A m (o m m m ^ 
t a V 1^ m . 

2^4 bf^fct, m3^<orDi»o'?Si^Miff 



•7 7 , 

^J*? 7 W fct , 'i5 3 [iid <0 |"1 S» Ed <0 P I D 7 ^ ;U 4r <0 

i»- rvj m i» M , 

'A 8 w fct . 7/, 7 i^xi to [rii i» <D u*^ m n ^ n, ^ ^ r -if 

9 r>! fct . 3 m <D \m m m <o > V > y ^ 

J. - ;i/ C E CO a ^ fnj »^ . 

•4^ I 0 M . 9 |i<l CO [OJ »V CO A rti ft ^ ^ T 

y . 

1 1 W fct . 5f5 3 p(l <73 fPI Wfr CO a V 4^ N <0 vft i* 

tV.j I'.l W T Jo 6 . 

U 'i^ RIS ^> CO ?^ v> ,7) .tji u;? 

1 "I m . 2 ... m je )t 'v^ , 4 ... A A . 5 ... ^ 

- . 6 ... fcf ^3 , A c c jjll )^ fSl P,^ s a / V 

... ijfi iil lit - i^ii /t£ 3 V — i5f . C ... ',{£ -f- ^ifi 101 , 

s '/i 7 iifl fft *^ \n . M , N ... m ill r o ^ . 

P I D P I D 7 -f . C E ... > V V ^ 

i/ J. — ;U 



m 1 




^ 2 0 A 



Umot 


S (s) 


VIens 







2 la B 

M cti Ml M/> Vlens Fm Fk Fx Fconsi 

1 ■ 




II 










1 c 

r 1 


□m : 

r 1 




\ 



-180- 




»ra¥l-i3i5:;i (7) 



Uv 
IAccI 



CE 



Ucons» 



imes 



Uacc 



Ucomp 



Umot 



Ucorr 



PIO 



Udiff 



Umes 



Yiens 



Upos 



M 



Fconst 



^ m B 



Isl 



VIens 
I Umot 



Sconst 



Psi=l.59Hz Ps2«I.92Hz 



Umot 
Ucomp 



Psi*l.59Hz Ps2°l9.2H2 





m 7 ^ 




-181- 



^ 8 m ^ 9 m 




* 10 EI 



Uoonst 


. Umax 


-Uthres 


X Urhres 








11 m 



Upos 




Uacc 



fJBB ¥1-131521 (8) 



-182- 



